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(54) RENDERING SYSTEM AND RENDERING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rendering 
system capable of temporally superimposing the 
rendering operation over data transfer operation for a 
long period, and synchronizing individual operations with 
each other 

SOLUTION: This rendering system for executing 
rendering of graphic data has a host processor 
generating a data transfer command and a rendering 
command, and a memory storing the data transfer 
command and the rendering command in a command 
queue. A command parser of the system simultaneously 
parses and process the data transfer command and the 
rendering command of the command queue, and a 
synchronization mechanism synchronizes the processing 
with the parsing of the data transfer command and the 
rendering command, simultaneously executed. 
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immmnmtmi 

[000 1] 
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[0 0 0 3] tK'J rL—AU>^'J Xf^^L>'|>t. 

^-mm^ (RBGor) ^(7)ffi!*. mill 

[0 0 0 5] u>^^'j :>'^/43fzii^!-ffli\b;a>5> 1 0(7:) 

[O O O 6] Burgess^JZc):'!) 1 999^5^20B* 
rvolume rendering integrated circultj t^^ #PSL 

A^^T?^' -vC^xtP-k (vgb) (clggE^ti^ytJX h 



[0007] VG Bf^/H'jzL— AUV^^'J 

[0 0 0 8] mif-^i::^. t-:^h\nxmn^H^T^^J^ 
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> -Jf n > K SH^T-r ^ n V U 1^ ^?*ift^^3?J<^T -t 
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[0 0 0 9] L?t}^L?'d:?!)<b. ^h>\zmM.ts:l^:y^^')'^f 

(;:> u u > ^^^itii^^ -eiifrt' >s z a<m * l i 
fc-So mm\z^ h^:LT\z^^mi>i^&^i^itit'X 

^^m(ofM^^xm'ii^^ztti<m^Li'^m-^^<&^. 

[0 0 10] tztPLlt. /Uzf'y^ >^m^(r>7\i'):x- 
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[001 1 ] 

m s ^mm =h tc ^ u > y > j > ^^in i^t^^u-r-^ $e 

[0012] 20 
[ O O 1 3 ] 

iDi l*:*;^9^l:i^^7K'j3.-AU>^U>^3^*vXT'A^ 
>ej:i— 1 o^m^^o hl^. c p u 1 1 i:, 7f^ 

^Ui^, Tt^^'J n.-^T^-^'L-:/ h, lift. ^Jcmffi^co 

[0 0 14] bv^u >^^x>v> 1 0 oc?:i^?j^^i;zu 

— ;!.|^, >^--:7x — X 1 1 O. /^XPv';/<7 

200. V— ^V-tHl3 0. ^5cfclK4ocr)3£?iJ^W 

-<>i4oi:^fe^o 4'3>(D/W:/7'< :>|-^.y->^0x 

^•<X>^^'>:7•7 1 50^|^L^'rs /^-T^Jf^-O (A, 60 



mtMmVit. ±XCO±tj:'^^:yzi-)V'\ 10. 2 00. 
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[0 0 1 5] y ^'j-f :7x— X 
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(double data rate) ) |5]3tfj D R A vn—Jl^^fi^ 
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/Uzf'^'<l^^ 4 Of^c;>u>^^^'j ^^'■'i?'^^?^ ^;/<7:;^5[^t 
mm<Dt-i5b\zmm'^^^t -^^1^^X01^:^^ ^) 

^1 1 i05/c^6<7)-»^b$tifcE1t^M^^l^^^^^. m 

z.t=tXt^o m^^Vlt. 7\^7. h c P U;^^U 1 2f}^z\ 

>^U>^^>^U 1 6 0iJi\ &^L^^-i7^X hpt^ij 1 2 

[0 0 1 6] >t^U-f 37x— X 1101^. 

U^^y^'J 1 6 O-^CO^TCD^ «jT<7'tzX^^j!i(E 

L. M^XP v^:/^ 2 0 Ofc^J::l/>— ^7->t^- 1 soa:)'^^ 
^i^ML. "f—^^. 't^::^'vX7-A 1 oo^^j:i;b>^^ 

U>>:^^=E'J1 6 Ofd^^ti^tt-g). CC?)^IJ^^LX. l£ 

[0 0 1 7] m-^Li-^mMrmxit.. vls i i o ofc 

J:U:ui/^^U i/t5''j<^'J 1 6 0fd:. PC w<xi 2 He: 

-i) c ^ ;^)^*■^? ^ ^ 1 ^xmi- y^tLxmm^ 
[0 0 1 s] V— ^>-y- 

■>~<r >tH 1 3 0 f^J; u > U > -i;?' X. > > p-t ^ o 

•^;h.(ts ^CD-T-^ AM ^ U 7b^ b "7 X ^ 

^L. 4O(0/W3'"^-r >1 4 0(C'T't'X 

^^<Di^i^xii\z^-Dxmmt^^ imco^mmBmu 

p--" Kbi^x-^zzi-^^ KIzj;d;^l-C/\^xp 2 o o 



(5) 



i}#Pj^2002-1 83750 



XP v^^-r^ 2 O 0;(j<F I FO 1 7 0 L T t/ A ^ lit 

t:::.tti^'V^^^o iztj: u . /<x □ v ^ i5 v--^ 
^ +^ ^ JU^ ^ A-t? tbf^ ^ -S J: 5 Jti: ^ . 
[0O1 9] r^^^I^Tff^. V— ^>-»:t i 3 0li. fc^&t,^. 

[0 0 2 0] 

mzi^. 2 o ocoP^m^y^'&TjK^o /<xn 

2 O 0\t. il-^^ K-^^ — P v^V-C? 3 O 0?e# 20 
/-sX 1 2 1 $-:n^LT:/1-NX h 1 0^<D^ ^^^^-pj:^^ 
X^. ^fciF I F0 1 7 O ^CiVtr J?<^U-Y>^ — 3?x 
~X 1 1 0 fccJ:t)^v — ^v-tM 3 o-^c^^-f x — 

X^tHitf-S)o TtsX h;6</^— y:^;u=3 ^^e^ — ^ (P 
C) fe^LM^r?— ^XT'—va ^-'Cfe'&^ilS-i::!*. >'^X 

1 2 1 ICf*. P C M±4*/<—VB >2, 2(C5§M^-S6 
4tf^:vh. 6 6MH z P C I /\X 1 2 1 ^-jl!U^'iiZ<^A< 

[O 0 2 1 ] ZCOfz^lZ. y^XPV'V^ri. j>i^U^> 
>5?^-7:i-^X 1 1 O^c^LTU^^^U >y;^^U 1 6 0 30 
fZ-T — (Dm a I n) ^IciSLs U ^' U > 

1 6 Osb^bT-*'-^ (DmaOut) 
a)^V b^:? h^^UT^-feX (DMA) ®jj1^S»Pf^ 
DM V'^z — X (Dma If) 21 O 

/\*XP v';^^i^P C I AX-^X^? LrSS-l^f 

[0 0 2 2] ^^^^^j ^^^^^^-^^^^ (Targe 
t I f) 2 2 Of;!:. UXS^^'J >-C7*bvX^ 2 3 OOOl^ffi 

or. fe^ixM* p c I Ax±<?>i\< o/)^(?)iiti(7:)^11izj: 
[0 0 2 3] ^fc/^xpi^^>^i^, y^'javhP— ;u 

^Jj;U^i4^lifeP 2 4 O tiix.. -^QP V'V^(^s D 

MA^*. ^^^ctr/^— ^^'^ h U-vXl^B^aiL/tflA^^ 

^R^f+ife-r-^o ^t-p v':/-:? 2 4 ofi. ^^UT^-tzx 

/\'xp^;^y^2ooi:^^»;'<>^--:7x— x 



1^, t^V^^'j >^'^i!)f'^S*i|«ftpf v-^>+M 

o;6^'^M^ti^x^— ^x 1 7 1 ^^mt^. 

[GO 2 4) mk\z. /<xav^:/^fi. zi-^^K^^i — 
P V':^^ 3 0 0i7>3OCD[5l-(^=l e— (#-§20 1. 2 

0 2fccl;l/2 0 3) ^'^t;o S?^ Ll^|l«$^^f^. 3 0 

^;K-i>tfcdf=. P v'^^<7 2 0 1 2 o 3 fin ^4^■?^^D 

MAinP*^>K\ U>^i*'; >':7^'=] V> KteJ:?>'DMA 
>^V^U 1 6 Ofc-giL^fi/lsX h>^U 1 2fct&5ii['3^4% 

[0 0 2 5] K^a,— P V'^f^ 

lll2lc^^tL^ J: 9f::v ^iOU>^'U VO^^vX-T-Ali^ 

3 0<7)ZJ "7 > K^-^i'-^S 0 0. ■^7'cK^*> Dm a I n20 

1 . U (Render) 2 0 2 fc<|:t/D ma Ou 

t 2 O 3j:i^^i;£^t*^o »iy6^4M^^?^T?f^. Dma I n 
13 -7 > K^--3.— 2 0 1 1^. 7t^X h-;^^ U 1 2?:)^i^ 

U^^'V^U 1 6 O^COt-'— ^(^>lEiig$:SiJP^^o U> 
^I't; K^^-2 0 2fd:. a.—- tfX)<A:?a Ufc/^ 

^fzL/'-A<oT:U>^''J><>'T-*— ^ 1 1 1 
^^'UX^^'t-^o -^tll^. U >^'^"-><^'J 1 6 OI^CD 

t\ Dm a O u t P^l^ K^-a.— 2 O 3 fi:. U>yj> 

<7V^ 1 6 Qis^k>irs7. h;^ ^'J 1 2^(r>^--^(r>%'tM. 

Jl ^ U > U > ^^T-'-^ t^^ C ^ A<T? ^ & 
zi-^rv /^^•i/'7 7' 1 9 01^. :4^X hp<^U 1 80 

1^, &'g>L^I*U>^^g 1 6 0f^f::^i^T'?>C 

[0 02 6] II]3fi. ig-n K^:i— 2 O 1 ~ 2 0 3 
^^^-r^P-^^'^/^? 3 O O^^sfc #PV>K + ^L — IZ 
5E*LT. K^.x — Pi^-;/^ 3 O OCO 1 OCOP 

i?X^3 1 0. DMA^i^fititta 2 0. /^-xHicSI^SSW 

3 3 0. UvX^^TL-f 3 4 O. ThV >^ n V^^'^ 3 5 
0. fccfct/Xx — ^XPy 3 6 0 i^-fi^^o 
#P V> K^3. — P V'^<7li. ^X U 

vX^ 6 O OlCX-r— ^Xlf#^fg&-f 4o -fCDPV'^ 

^<;>3oco±rcozi e—iz^^LrxT—^xuvx^fd: 

1 oL:6^#^ t4u>z:^i"^:E*tL/zL^o Xx— ^«xi^ 

vX^f^fcbV^^'J >y UvX^r 2 3 0<D 1 OTrfc^, 
[0 0 2 7] ^SSUi^X-S^ 3 1 Oli. U>^*'JX^^?V^ 

U 1 6 Ofc^l^l^ThX h;'t-'eg 1 2i:?^corjji-r^=3^> 
K^zL— /^:;7?7' 1 9 OCDliFiTs tec^tj^/^v :7yF^c051 

e) UvX^ 3 1 1 . -y-:?:3l/^>^— 7 (s u bCo n 
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sumer) UvX^312. -^^^^—Ts (S u b B a 
se) Uv7.^313. ^ — X (Base) [y^jT.^ 3 
1 4 V ^ > V -a. — ^ (Coi^sumer) L' ^31 
5. :/pT3.— i:^ (Produce r ) UvX^ 3 1 6 
iS.fct>*:?!.'i7^ -V^^- (Scratch) Uv7.5«3171? 

[0 0 2 8] K=iFzL— /<':^:7t 1 9 0[Ct#$irt^tl 

t^lc-r-So "b^^^. y<^:jyT\t. ::jv>K (il^-^) 10 

[0 0 2 9} DMAttSl^tfiES 1 Ol-J:. /^-X^fcicMWi 
[0 0 3 0] ^^Ll^mmm^X^it. ^r]^>K::^:x- 

xtsjs^H^. p Kc^j^av-^^ d^r^fdu urn 

[0 0 3 1 ] =i-^> K + ^i^tliL-vX^^ 3 1 0;^?<ZO:) 
yn'\z:;is^mB1r^o UvX^^— a (Base) 3 1 40 
An^^U-^^-fX (Si ze) 3 11 it. m^-t^^n.— 

(DmPJf^^U-B:^-^m^^^. BBS eOmTitLtZ^y 

IM^U>^*'J >^'>^U 1 6 0(;>Ulj"^^?^)^ic#a-r-i^o 
P$ffil3/^. MTi5ie^y h?!)<OT?&^ii^jzfi, ^cCr>^=L 
-ItPC IT KUX^Fell^fcfey , MTfue^:^ h;6^^1 X 

[0 0 3 2] -tH^f Xl^vX^ 3 1 1 ^0)^:1— f^CO 



[0 0 3 3] t^'^Pt^^zl— t^- (Producer) UvX 
^316 fectlK=] > — (Consumer) Uv 

m^tixi^^WM'^m7r:t^o '::^PT-'zL-itbvx^fc 

[0 0 3 4] fc^p-^^ K(7:)yc«ls6C05llil/j<^T-r^^ 
-^l-s ?t^V P v^^-^ 3 5 075<P >vzL — V 3 15^ 

-cfcu. ?;tUi^p^> K7j<-e<7>^:3.— iiiS^jA^H-s^ 

[0 0 3 5] lMmj!c#^iA*ti/cP^> K;6<^il^tir 
L^-Sfialic. 7\~sx {-^'a^^y-^^xm^^^H^TZf^j^- 
<Dmz\fy^:^^Tn.-V^^mmiz^$JiLs ::^p-TrL— ti- 

[0 0 3 6] p-7> K^-3.~f:fcl<7)g{^a)^^;5^<®il^;a 

tzis. ^o:>^n,-~mhisb\z:x(D^mib^m^i>^^Hi>. ^ 

t LiaL^oL^:t/J:•b. V h 't? X T 1^/ ^— A 3 
3 0 7!)^^^£l::^^^l^LTL^^^:t>p^> K*±S^Lr L* 

[00 37] ;^ (SubBase) 3 

1 3fc^cfcl>'+*-'::^^P >i^rL— V (SubConsume 

r) 3 121^. iilTf3tBirS-^tl^3-7> K^a— ^V-y 
JU-~"^>J 3?TvU'T^' ^^iJ^WBfel::T^. #Pv^>K 
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^3. — izFsli^I-r^X'i?^':/^ (Scratch) UvX 

liiTiztm^M.^ mm (sync) j =3v> k 

Coosa] yn^jL—+^lt. l^TfciBf$^tt'& J: a 

:? h-^xTl- J:oT:c7)<?:^5Err^tL. Zl > K:^^, — P v 
^:^':7 3 o 0|z.^:o-CI;^;^^:U'rMSir^4^^i:UC.!:lc^M^ TO 

pi?'v^izj:oT:(7:)<5^^M*Jr^:H. yturv^? h 

^1^. 3^P-xzL-1^i::iJlxv:i-^^(?>flCDJ:USlcBa-^- 
[0 0 3 9] a'7>\^^iL—\z:3fii'^xmi'^^f=:isb(r>m(K> 

^^5cfci;-B#&<]Uvx>? 8 0 o(DUx h-e&'&o u*:^:^ 
^28QOf^s :^<>^^>f^80i. s o 

f*. jaTf::aaK^ti^^ 3-7>KP-KUvX^ (! o 

a d R e g) ^^i:t>V U >^ > h UvX^ ( i n c r 
Reg) ^J^l^T. V:7 h'^niT&'SlM^/N— K^XT' 

(sync) =1 V> KlcJ:ortt^-r^-<t4jT:^^-^o 30 
too40] ctibtOUvXiJ^fi. Tf^x h:::^p-t?'y^ic 

fi^) ^ :K ^ ff^ ^ # e ^ ; J: u^T-* X T Ly (^^ 

^h>\t. i^JiTi-fB-m^H^. =}v> kp-ku^;x^^j 

[00 4 1] K^-::l — (7:)4^ri 40 

(running) 40KzaV> Kf#-^1:Sr!l (w a i 
ting for CO mm ands) 402^ IHJ^Bt^ 
"^^tW. (waiting for sync) 403, 
ifihttSS (h a 1 t e d) 4 0 4&^L^^i'J-iz^y 

(reset) 4 0 6 (D O ^^CO ^ 'DOmMiZ.ib^ ^1 tti< 

[SS 1] 50 



f^Jhll U-fe^;^ h (HALT jlRESET) 

T^mM) (^ffih (halt) *Jj:lXU-t2':/ h ( r e s 

et) hco-:;^36^iM*fii:j^:6?. ^0!tt^c^)pv> 

[0 0 4 2] ||^T^:^SU 0 1 TMi. ll^>K^:i — Pv 

^^m^l^L. K^m:S:ft¥lif L. 

[0 0 4 3] K^#-^b5|i^^4 O 2'ef*. =i>v3.— 

$;KTl^^. =1 -7 1/ m:ScM*f . ^>^j:^o^^fftt1i§4 0 

^D^L. L^>^^u >^^p v> K^^jmi-r-s-^i*. u> 
[0 0 4 4] f^■1t§^^t>mM o s-ef^t. 

[0 0 4 5] Jh1>;!B4 0 4T?f^. T^'P^o.— ^tfc^l^ 

■1), — P > h P—JU (Queue Contro 
I) l^iyX"^ 5 0 00y>:^\t-t^i^±^y h-izS^^'^ff 

^^^#ih (h a I t A i I ) e^v h-tz':/ h^WrS::^-? 

3. — n > h P— ^UUvX^ 5 O 0<Di^±t:>y 'JT' 
T C ^ I- ^ O T(D^H2|:f^a'^- ^ c 1 3^)^*T* ^ ^ , 
[0 0 4 6] Z}^>\^':-Yj:L'-m^±i^m4 O 4\Z^^t 

0(z^^;h.^. P*^> K^3— {DPttLfr:ttrifc^L^liP^ 

p-7> K^ti^^f f^Jhe h/j^^ 'jTS^x-Si:^. 
K7!i^\ /<^>yr 1 9 o^^»E>p— :;'D^uu-:;x^'7b 

3 4 0rtlC^:7a:^>T-^tt'5o ZiHfCctU. V 3? ^ 

Q o\Ha:>^n.-^m^mmx^^. nmmiz^ 

^CO-=^^l^ K^:a—P i/'^-^ 3 0 0:fi^P^&/<^^fyy 3 4 
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[O O 4 7} g-t^:; ht^S4 0 5 za-^V 

[004 8] hP— ;UUvX^ 

lil5|Z7F^;h.-g><fc die, 4-3. — HIV hP— ^l/Ui/X^ 5 

c:c?:)Uv:^^f^. ^zi-^^ K^^.— ^g-tz^^y ht"^ 

hits B.B < s t r i c t ) If ^> h 5 0 1 , U -tz ^> h 
DmaOu t^o. — (r ese t DmaOu tQueu 
e) e*:^ h 5 0 2 U-tz^y h r5p:x— (res 

©tRende^-Queue) t'^^'KSOS^ts ^-^^y 
hDma 1 n^3. — (resetDma I nQueu 

tnaOut (haltDm 
aOut) e^^-hSOS^. ff Jh U > ( h a I t R 

ender) t:':/h506^, i?iL D m a I n ( h a J 20 
t Dma I n) h 5 0 7 t^-^t^o 

[0 0 4 9] =]^> K^^ — (T^U-iz^^- h 

3oc;>U'tz^y hfc:^^;/ h 6 O 2-5 0 4<Di±MC^\^y hiz 

*Jt J: I/«iil3&** irr H o 
[0 0 5 0] K^-o. — COff lb 

t\z^ g. ^/S-t-g):::! V> K^3.-3{)<ff iJbliiS 4 O 4 1" 

M A $E C?) 5 /cj: . (7) ^ia Jl f = 5: t ^ B$ rdl ^ ^ f -g) :ii > 
^ (1 oadReg) zi-^^ Kl^. ^7 f -g) * "eSilfT $ 

l:i?&-6o 40 
[0 0 5 1 ] -^(TJ^t-a.— ^0yi$±[iv ht^^y ht 

Cwa i t i ng) ttl^fCfcS^^. ^ 

[0 0 5 2] W±\iy h^'P 'JTT^Ztlz^i^j ^ ^<T> 

mt>^m(j)i^rti'/i^\zm^c.tt<i::^^^ tmizi-x. -y- 50 



mcvui-^-mBizit. ^>i^oL--^iz^'Dxin^^iti^ 

-i^mmzA^^ 

[0 0 5 3] — ■7fe^L^i^+^:^'=l>v:x — ^IC 

it. 'toz^^>\^\t^M<Di^(Dzi^>h'tmmiznz?jL 

[0 0 5 4] =lWK^:i — I*. ^(7)=^ZL— F^IC 

•r-gxt. K^3.— fd;4ocD5^co<iS(7):;^>±-ef# 

[005 5] |g— IC, T'^^'g-y— va>V:7 h't^XT 

4^-3. — zi > h P— ^U-L'vX^ 5 O Of:?=3«X)f?Jl:e>> h 

I c f# ih f A -g) ^ J g ^ ^ ^ o 

[00 5 6] =i-7> K=^iL— f*. ib(^)=3V> 

_-L-n> hP-JUc;)m^>g>x>h'j|::#^52i^;h,. ^ 
(Ozi^l^ F^zL—\tm.-^\zf^±mmzX^. ^Opv> 

/^iy^^^izzi-^y KS-iiLT 1 0'roxx^^:/-r'i)<?>(c 

<;>zi v> Kco 1 ofzfcU^T±f?ihe^;; h SIS^ 

:6'f^T-r^^^. ^-IL — =3> KP— (Q u e u e C o 
n t r o I ) (D±X<D3-D<DW±\zy hiZ 1 ;6<S^jA^ 

iz^ mt>lc<?iht*;fi§f::A-^t:fc5 9o ^feiD 2 0(7)^-0.- 

ms.^Hxi^tj:i^mmt:W'Dmmz^^ > hit^m^^^ 

Xh^Oo J^>LTl3t33K*^^'5>^ZL-X5^-^X (Que 
ueStatus) 60 O0i^±[lV h\t. ^ZJ-^V K 

^n.-'^<mmiz0±i^mizx^fcmi^^'^^i'. 
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[0 0 5 8] mmz^ VT'h'^niTl*, ^il — n>hP 
[0 0 5 9] DM AZl'?^ KCOlJfS^ (S t r i c t ) 

J^iKflgs^ (Lax) n :y hP— ju^jL— =1 > hP— 

(QueueControl) U A 6 0 O CDJ^S 
(s t r i c t ) e-y h5 0 1 fi. ^^C3?=i^l/ K^^Fil — 

;6< <b^<^> D M A z] V > K smii-r ^ - ^ X)<-e t 

[O O 6 O] jS^e*:/ h;()^1 fc:|fe:^^:H'S<h^. dma 
I n^-^^KiiDma I n t!)^ bCD^^lBt^* tt^tl 

d m a O u t =1 *^ > Kll. Dma Out ^3. 

tilt. ^X(r>3'0(X>^:i—(DW-st[ivhiim'^\^^i::-t9i 
itmm^M\ /Witu-va <;)=i >v 

[006 1 ] S$^t=*;/ hTb^Olclft^^tu^-i: fcf^f^ 

[0 0 6 2] K^^— X-T— •^'X 

Hef^^ja— X-T— (QueueStatus) U 
6 O O ^TF^o UvX^ 6 00fi. ^XP 
v^y^ 3 6 Ofzi:orim$tt^. C(7)UvX^if-J:. :n 

^:L\'^;b^^;^)^^^^o 3 0(?:)=&ff^ili ^> h 6 0 4 ~ 6 0 

[0 0 6 3] K^zL— (7>X^— ^Xfi. >(^f£:-r 

b: '7 hx^— (status) *7^— K6 0 40 

1 ~6 O 3|ZfcU^■t:ilSUTMSt^^^^o 
[0 0 6 4] ^zL-ti'^i^±Ltdk. mn^m (exec 

u t i n g) cDx*x"^xi^t. ifitif h3t}<is:^:*tLfc 



(w aiting because Producer 

^Consume r) J COX-^ — ^ Xli. ^tD^JX — /j< 

;lSS^H'^CD&1$03|m (waiting forsy 

nc test to be satisf}ed)j 

[0O65] K^n — =1^> K 

117 f^t^jL— zjTv [^a>t-^(r>yt—'^y h 7 o o 
-To =iv>Kl^. K^^v^^c (i^^^) •?-(?:> 

mmO^— KUvX^ ( I o a d R e g) Fl^cfc 
[0 0 6 6] #=1T> K'^^^^^'I^IMTCD^?^— ;u K^-s 

cm d :7>f-juK 7 0 i<7);1l1s:^i]-™Kfi^!aii^a 

^iz^i-^xmm^ti^. 

[ 0 O 6 7 ] (interrupt)^-< — K 7 

[006 81 r^f^Jh ( h a ! t A I i ) :7 — K 7 0 

3^<i^^^:H-S<^ 4^0. — :=] > hP — ^UUvX^ 5 0 
0f:^<7:»3o^Xa)f^Jiitf il^(;)=3V> Kco?gT 

-!i<?±:l:*=:^f:iA U . -^(7) p i> fe-S L^^;t+^ :^ P 

^^zi'^l^\^^^i§fikx^^<^'?\zU^. m<D2r:)(0u-7 

>K^3,-f±. m^oz^-^i^ Y^<Dmmti<^Y Ltzmz^ 

i^±mmzA^o 

[0 0 6 9] ih ( h a I t ) -7 < — K 7 O 4 

i^x^CDffiLti'^y hA< 1 f::ig:^^;ia^o ^C7)r3 >vil--" 

[0 0 7 0] SS;^^=]^ V K 

(no op) DV^Ki^fSI^^tT-yrr. 5^7^-6 

^Moim^'^^^'^tmmiztmmm^^^. c 
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[007 1] DMA=]v'> ^2'::>(DDhAAz:}'^> Kv 
Uty^dma I nfccfct/d ma O u t f*. />XPi^^y<7 

(count) it^^V K7 0 5i&^ts 

tNX KTKUX (hostAddres 
s) . Tt^X hT'KUX'l'X^Up^Vh (hostAdd 
resslncr) L'^ <f X (length) 

[007 2] DMAn V> K0*Oiill^. — =i>hn 
c^liT^/c#:i^o ^cDzi-^^ K<?:)«ll*. 

iz^m^ix^oo z<D^mit. h (c o u n t ) /j< 

1 lElcDDM Alsil^?:>IE^?d:^^7B#^=:^l^-?>o 

[007 3] — U > hP—JUUvX^ 5 0 0 IC^IN 

Xm^e^ hQO ^i3<m^^ih^m^\Z\ts dmain 
=]V>KI^. Dm a I n^-ZL-'t^^O^li^lfHi-^ti. d 
m a O u t =1 > Kfi. Dm a O u t ^:^L~-^b^^5G>^Pf 

ro 0 7 4] [^^=iv> K 

:$:mmmnj^tLr. mj\ (sync) i^y'^Kl^. ^ 

CirCi^y. K7 0 efzJcuT^IS^;^^^^ 

X^3fj<. ^^Sfit ( t e s t V a 1 u e) FlHO) 

mttmtti^^^Diztj:^ (mLi\ /J^^u^ 
m) . immmt. (test) ;^^^>Kfc:j:o 

-1^. UvX^ (reg) (Cj:or^I^$;H^UvX^ 



[GO 7 6] l^fiB=3^> Kfii^ihlcHaLT^ffl-e&^o 
<s ;6^o-^(r)=3V> K^rL--(7?]^<S^(D4-^-~-=]> i-□"" 
<Omm (sync) (c^.SvL^< 0^^)^(D^;il]pIg^^f*OT^ 

[0 0 7 7] ^t-mmz^-^^hit. mmizm^'^x^^^^ 

[GO 7 8] L/v?X^« K 
X KTbvX^ (storeReg) . P — KbvX^ 

( I o a d R 6 g) :^^lf-( >'i7 'J P< > h UVX^ ( i 
ncrReg) =3 > Kl" J: oT . U 1^ 'J > > 

40 J:^ ic/jr^o ^0) U vX ^ (^Ot'— ft. P 

C I T KUX^l^lC. fe^L^^iP C 1 T KUX^rpl36>t> 

$EiM1-^C<t7b<-T?^^. X KT UvX^aT> Kli. ^ 

S<s I^COt' — ^^i^^ LT 6 4 h-P C i T 

KUX^3t:^-r-&c P— KbvX^ii-7>KlcJ;^T. 
•^<3:):t'^^r^ Kr^<?)UvX^T KUX-JSJ^t/VX^lzJ; 

or. 7^}^■o^x<?^cfcL^^:iS^^^^^#e^v h(7?/cA6(7> 

^cDiI^^L^rUvX-$J*P-KT?#^J;a(c/d:*o 
50 ""^^^^(±6 4^^:/ hUv^X^M^ai", §f^fc. Y> 
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[007 9] -t^-T^^JU— ^>i5J::t/U ^ — > 

(Subrout ine) SSctLl^U^ — V 
(Return) =1 T > KfC^fcoTs r>r >j , 

^rd^. ^^UT Kux^ urI5y^J&:b4^. "^coy^^'JV 

3 1 3l=||^]ai^^'&. U^->T KUXfin W^iL— 

^t^vX^ 3 1 5lc^^t#^^x. 'y-T?'yi.--T>=i v> Kfc 

^^Ji^-r-g). itz^;u--^ v=j w Kl^, nv>K^:i 
^ V =1 ^ / < :? T 1*11 ii/ ::7 T THi Jtf 

[0 0 8 0] J?* ui^^teMii^efi. 'ti-7?^iu--^>=]^ 

- it Cii: y . -fll2c?)-+:t- ^n?u:|±if t "t? 
[0 08 1 ] '^^)iy—J->(r>:k'^yA\t. ^M^\z\tDhA 

^iO■rii7'J:0'^z<t|z^;f:^;^^fcL^o i)iCO=] > Kf±. > 
i/zL— -7^c^':>r>J^^;^^^-t^::>'J^— ^v=]^> KUx h 

[008 2] g^— >zi'7>KfC<|;oT. *»Stft?*if(^. 

z3-7>Kli. -*t:^^3i^vii-"'7J3cfc^*-y-3'^'^-x^uT 



-y- j u— ^ > — ;u L . ^ CO -y- ; 5^ > (DM^S) 
-So ffih^ti/c^t*. t^-::?x-xit. ■y-^^'^i.-^vziT 

itaii ^ ;H ^ C Id ;tf: ^ n > K ^Ji^l- ^ o 

[O O 8 3] 

u > y u > ^T^j^^ ^ tDr^i ^ -tt ^ c <t ^- ^ =3 

20 ^t^izmmv^^o :iivk><Dmi'^^m^\zm^jm^z. 
tiz^i) . mzi£mtsimi'^<Df-^\z6^'^^t^ti^i^^. 

=} s'> K+a-— =J> \-n—ji.\:\i^v'yP^^^±\zmmt 
[0 0 8 4] *BJ*ra#iCsE«^iK^=3"7>K^:x-t»it 

I*. Illi^f3. ^5S(7)fi¥M(7>y^:7^ '^^^ u^^^ u >yx 

:/vxirA^{agi, fccttKj2;:?rgiifeDM A|^^M^l^^^^Cle^^il 
<b ^ ^ifto) b > u :^ <fmm<n^t ^m\zmzm\i 

[0 0 8 6] :$;aBjfi$?^Ll^SJ^Jf^:i^^i5tJ:^FL^i:A<f> 

mo^m-x. ±x(Dt(o^^tj:mmm^^U'^m.mm 
40 :^^moyMmnnis^ifmmmzA^<^vizmmt- 

L L\3ISteff$ai(?) p in fc . 
[m 4 ] n -7 > K4---L"-:im^^^t/Ji:^cj!.^-jl^<7)^^ 7 

SO ^TFi^tcE^mmx^^. 
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10 7}sX h=l >t:a. — 11 CPU. 12 7h:>i. 
■^xT. 14 y^::?^ 'v^7 K^-r/\s loou>^^*U 

>^^'X>i>>, 110 U^' V^-^'^x— Xs 13 

O i^—^>V-s 140 ^''^^ 150 

x^-rx/<*y :?7'^ 160 u-^^u v-y'^^Ux i7 



0 FIFO. 190 Z]^> U ><7Vs:^>3? 

200 /<XPV'>^. 201 Dmalnn^^ 
K^ii — PV'V^. 2 0 2 1^>^*«J >^^zip* > K^iL 
— nv^:/^s 2 0 3 Dm a O u t =J^^/ K^ii. — P V 
210 O M A-r 2 2 0 ^ — 

h-r — X. 2 3 0 U>^U>^"l^vX 

2 4 0 ^'liifePi?^^'^', 300 P-Zx'V^. 310 
p-7> K^:i-^:^filUvX^. 3 20 DMA^^jia 

tS. 3 3 0 /^-:^imMm. 34 o L-i^x^yiy 

10 -f. 3 5 0 TjvV >^ P v^;;-:?, 3 6 0 Xt"— ^rAP 
40 1 ^fT^H. 40 2 Kl^-it,^:^ 

m. 4 0 3 [HlX^ffi^:)^!^, 4 0 4 ffihttfi. 4 0 5 
^J^y\-iKB. 50 0 4^3. — P > hP — JUbvX 

6 0 0 x^-"^>xut?x^. 7 00 "i?^— -v^:^ 

8 0 0PV> K^:i— Ue^X^To 



II] 



[113] 



.1.. 



CPU 











-i2 



121- 



190 



160 




320 



DMA 



311-^ 

: (SobCon$ymgr) 



313- 
314-' 
315- 
316- 
317- 



(Base) 



-3 r^'^-a.— -V 
(Consumer) 

(Producer) 



310 



330 



340 



r 

cd,cd,cd,"- 



3~ 



360 

L 



SOO 



"^7 
350 



CHS) 





^^^^ 




8ft 


801- 




RAV 








RAV 




803-' 




llAV 
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12] 




110 



(Tkfgct If) 



[114] 



CI115] 



410 




501- 



502- 



503- 



504- 



402 KJ^ihllD-fe,. — 



507^ 











y-iiy i DiitifiTn^rJt'- 


O: jEn^W' 











500 



(T4) 



'■f$r5Tl2002-1 83750 









604- 






606- 






601- 


DimOut T^'r—if:^ 




602- 
603-- 




2: tBm^a^«Ja^n^J«^:tmi^ 



600 



[1^17] 









701- 




8: ^^-^^ y-^j&iPj^y y 

7: H/^^v-^-'V 
5: >^ hVU-e^^^f 






4: pr— Kue^P^^ 
2: dnialn 
















0: mm 


702- 






703- 


^f$il:(ba]tA]l) 




704- 


1$Jl:(baIt) 




705- 







"T" 



^l/iiX-J?— . ;U:r- P— K 2193 >zi-~h\ 7t<— -P— K 69 

T.-i'-^-'^^ly i3-Xi~— (72)^^13^* ^ U- ■ T-V- ■ 

K:?^-Ks T— XhU — h -r;i-Xh^'. U Vt-^V - X h U— h 198 

2KTM^-hy>h ±>J<.-e- F^— 5B013 DDOT 

5B057 CH02 CH05 CH06 CM1 1 CHI 4 
CHI 6 

5B080 CA03 CA04 CA05 CAD7 CA08 



